Receptor tyrosine kinase (RTK) inhibition is effective in chemosensitising EGFR-expressing drug resistant human ovarian cancer cell lines when used in combination with cytotoxic agents.
This study has focused on the use of RTK inhibitors in the treatment of ovarian cancer. We have used the human ovarian cancer cell line PEO1 alongside two in-house derived drug resistant variants: PEO1CarboR (8-fold acquired resistance to carboplatin and cisplatin) and the Pgp expressing PEO1TaxR (15-fold acquired resistance to paclitaxel). These variant cell lines were shown to have a higher expression of EGFR 1.6- and 2.0-fold increase, respectively, compared with the parental cell line. We have shown that the RTK inhibitor GW282974A (an analogue of GW2016; lapatinib) is effective in chemosensitisation of drug resistant EGFR over-expressing cells giving rise to a synergistic effect when used in combination with either cisplatin or paclitaxel in chemosensitivity assays. These effects were also seen at the level of apoptosis using the Annexin V assay and expression levels of the IAP Survivin. A reduction in the downstream signalling effector phosphorylated ERK was seen in both resistant cell lines when GW282974A was used in combination with either cisplatin or paclitaxel. This reduction was not so apparent in cells treated with the single agent GW282974A or cytotoxic agent. Interestingly, we did not show evidence for an enhanced sensitivity to the RTK inhibitor in our EGFR expressing resistant lines versus parental PEO1 cells. However, the paclitaxel resistant cell line appeared more sensitive to the chemosensitising effects of GW282974A, in line with its increased EGFR expression. Our data suggest that RTK inhibition is effective in circumvention of tumour cell drug resistance that occurs in conjunction with EGFR overexpression.